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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
08/26/2010 has been entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 26 recites the limitation "the contact zone" in the last line of the claim 
There is insufficient antecedent basis for this limitation in the claim. For the purposes of 
examining based on the merits and upon further examination of the application, "the 
contact zone" will be interpreted as the "fluid gap." 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claims 1-4, 8-20, 26-31 and 48 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent No. 5730803 to Steger et al. 
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6. At the outset, it is noted in regards to Claim 26 that the recitation of "means for" 
limitations are considered to invoke the provisions of 35 U.S.C. 112, sixth paragraph. 
This recitation has been interpreted in accordance with the Specification and the 
dependent claims to refer to the following: 

Claim 26: 

a. Means for preventing the flow of the brazing material into the contact 
zone: comprises a groove (Claim 27). 

7. In regards to Claims 1 and 48, Steger teaches a substrate holder 300 Fig. 3A for 
supporting a substrate (implicitly on top surface 303) comprising a supporting surface 
303, a cooling component 333 having a plurality of cooling channels 334 configured to 
receive a cooling fluid, a heating component 308, 310 positioned adjacent to the 
supporting surface 303 and between the supporting surface and the cooling component 
333, a fluid gap 320 positioned between the cooling component and the heating 
component such that the fluid gap is interposed between the plurality of cooling 
channels of the cooling component and the heating component, the fluid gap 
configured to receive a fluid 322 to vary the thermal conductance between the cooling 
component and the heating component; and a brazing material 324 disposed at least 
along a peripheral region between the cooling component and the heating component 
as it is disposed adjacent the fluid gap to close the fluid gap at that top portion, i.e., 
provide a part of an enclosure which forms the fluid gap, and formed radially inward of 
the peripheral region as it forms a plurality of discrete fluid gaps between the cooling 
component and the heating component (Col. 2 lines 49-54, Col. 6 line 31-Col. 9 line 54). 
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8. In regards to Claim 2, 3, 8, and 9, Steger teaches heating component is 
comprised of a body portion 308 and an embedded heater 310 disposed in the body 
portion, the body portion 301 being made of alumina, an aluminum alloy. 

9. In regards to Claim 4, Steger teaches the cooling component 333 comprises an 
upper cap 330 and a lower cap 332. 

1 0. In regards to Claims 10,11, and 1 2, Steger teaches the fluid gaps are cylindrical 
in shape, i.e., round grooves that are a portion of the substrate holder called the heat 
transfer plate, which can be associated with being part of the heating component or the 
cooling component as a means to transfer thermal energy, and thus can be considered 
either disposed in the heating component or the cooling component, or both, as broadly 
recited in the claims. 

11. In regards to Claims 13,17, 26 and 27, Steger teaches at least one isolating 
groove, i.e., a plurality 318 positioned between the cooling component and the heating 
component, the isolating groove configured to prevent flow of the brazing material into 
the fluid gap (see where brazing material 324 is separated from the fluid gap 320 by 
isolating groove 318 Fig. 3A). 

12. In regards to Claims 14,15,16, 28, 29, 30 and 31 , Steger teaches the fluid gaps 
and the isolating grooves are in a portion of the substrate holder called the heat transfer 
plate, which can be associated with being part of the heating component or the cooling 
component as a means to transfer thermal energy, and thus can be considered either 
disposed in the heating component or the cooling component, or both, as broadly 
recited in the claims. 
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1 3. In regards to Claim 1 8, Steger teaches the isolating grooves in plurality are 
concentric, as suggested in the presence and arrangement of 320 in Fig. 6A, and thus 
also implicitly, 318, i.e., the isolating grooves. 

14. In regards to Claim 1 9, Steger teaches a first isolating groove (31 8 on the left of 
one of the 320) and a second isolating groove (318 on the right of one of the 320) 
positioned between the heating component and the cooling component and on opposite 
sides of the fluid gap, as they are on right and left sides of 320, the isolating grooves 
configured to prevent flow of the brazing material into the fluid gap, as evidenced by the 
location of 324 separate from 320. 

1 5. In regards to Claim 20, Steger teaches the fluid gaps and the isolating grooves 
are in a portion of the substrate holder called the heat transfer plate, which can be 
associated with being part of the heating component or the cooling component as a 
means to transfer thermal energy, and thus can be considered either disposed in the 
heating component of the cooling component, or both, as broadly recited in the claims. 
16. 

Claim Rejections - 35 USC § 103 

1 7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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18. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

19. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5730803 to Steger et al. 

20. The teachings of Steger et al are relied upon as set forth in the above 102 
rejection of Claim 1 . 

21 . In regards to Claims 5-7, Steger teaches the cooling component has an upper 
cap 330 and a lower cap 332, the lower cap comprising the plurality of channels 334 
configured to receive a cooling fluid, as per the rejection of Claim 1 above, the upper 
cap being an implicit plate as 333 is a plate and lower caps brazed together such that 
there is an implicit brazing material positioned between the upper and the lower cap 
(Col. 6 lines 39-41). 

22. Steger does not expressly teach that the upper cap has the cooling channels. 

23. However, it would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to rearrange the upper and lower caps, such that the 
upper cap is now on top of the lower cap, since it has been held that rearranging parts 
of an invention involves only routine skill in the art. In re Japikse, 181 F.2d 1019, 86 
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USPQ 70 (CCPA 1950). In re Kuhle, 526 F.2d 553, 188 USPQ 7 (CCPA 1975). MPEP 
2144.04-VI (c). 

24. Furthermore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to reverse the upper and lower caps, since it has been 
held that a mere reversal of the essential working parts of a device involves only routine 
skill in the art. In re Gazda, 219 F.2d 449, 104 USPQ 400 (CCPA 1955). MPEP 
2144.04 Vl-A. The simple reversal of the upper and lower caps, such that the upper 
cap is not the lower cap and the lower cap is now the upper cap, the resulting lower cap 
being a plate having a flat top surface positioned adjacent to the upper cap, would fulfill 
all of the limitations of claims 5-7 without changing the operation of the structures. 

25. Claims 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5730803 to Steger et al in view of U.S. Patent Application No. 
2002/0050246 to Parkhe and U.S. Patent No. 5280156 to Niori et al. 

26. The teachings of Steger et al are relied upon as set forth in the above 102 
rejection of Claim 19. 

27. In regards to Claims 21-25, Steger does not expressly teach the heating and 
cooling components comprise aluminum alloys, or the same aluminum alloy. 

28. Parkhe teaches the cooling component (Parkhe, 107 and 238 Fig. 2A) are made 
of the same material (Parkhe, Para. 0046). Parkhe further teaches of a separate 
embodiment the upper cap (Parkhe, 107) is made of aluminum nitride (Parkhe, Para. 
0049). 
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29. It has been held that the selection of a known material based on its suitability for 
its intended use supports a prima facie obviousness determination. See MPEP 
2144.07. Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 
(1945). Thus it would be prima facie obvious to one of ordinary skill in the art at the 
time of the invention to make the upper cap out of aluminum nitride, an aluminum alloy. 

30. Steger in view of Parkhe do not expressly teach the heating component is made 
of aluminum nitride. 

31 . Niori et al teach a wafer heating apparatus with a heating element {Niori, 3 Fig. 1, 
3), i.e., heater, embedded in a ceramic substrate {Niori, 2 Fig. 1, 2a/b Fig. 3), i.e., a 
body portion {Niori, Claim 1, Col. 4 lines 11-27). Niori et al teach the body portion is 
made of aluminum nitride {Niori, Col. 5 lines 45-64) such that the embedded heater is 
implicitly case in the body of aluminum nitride, an aluminum alloy. Niori et al further 
teach that the heater has a supporting surface (Niori, 4A Fig. 3) for a substrate {Niori, W 
Fig. 3) that is mechanically connected to the heater via an adhesive material {Niori, 5A 
Fig. 3, and Col. 6 line 50-Col. 7 line 31). 

32. It would have been obvious to one of ordinary skill in the art at the time of the 
invention, with a reasonable expectation of success, to alternatively substitute the 
heating component in Steger in view of Parkhe with the heating component as taught by 
Niori et al, as art-recognized equivalent means for providing heat to a substrate. It has 
been held that an express suggestion to substitute one equivalent component or 
process for another is not necessary to render such substitution obvious. In re Fout, 
675 F.2d 297, 213 USPQ 532 (CCPA 1982). See MPEP 2144.06 II. The resulting 
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apparatus fulfills the limitations of claims 21-25, as the heating component and the 
cooling components are made of the same aluminum alloy, with a heater embedded in 
the body of the heating component. 

33. Claims 45-47 rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5730803 to Steger et al in view of U.S. Patent No. 6051074 to 
Strodtbeck et al and U.S. Patent No. 6736206 to Hisai. 

34. At the outset, it is noted in regards to Claim 45 that the recitation of "means for" 
limitations are considered to invoke the provisions of 35 U.S.C. 112, sixth paragraph. 
This recitation has been interpreted in accordance with the Specification and the 
dependent claims to refer to the following: 

Claim 45 

b. Means for cooling the supporting surface: a thermoelectric device (Claim 
46, Para. 0038 of Specification). 

c. Means for heating the supporting surface: a thermoelectric device and a 
channel configured to flow at least one of elevated temperature fluorinated 
dielectric liquid, water, and steam (Claim 46, Para. 0038 of Specification). 

d. Means for receiving a fluid: channel (Claim 47, Para. 0038 of 
Specification). 

e. Means for connecting the means for cooling and the means for heating: 
brazing, Paragraph 0036. 

35. In regards to Claims 45-47, Steger teaches a substrate holder 300 Fig. 3A for 
supporting a substrate (implicitly on top surface 303) comprising a supporting surface 
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303, a cooling component 333 having a plurality of cooling channels 334 configured to 
receive a cooling fluid, a heating component 308, 310 positioned adjacent to the 
supporting surface 303 and between the supporting surface and the cooling component 
333, a fluid gap 320 positioned between the cooling component and the heating 
component such that the fluid gap is interposed between the plurality of cooling 
channels of the cooling component and the heating component, the fluid gap 
configured to receive a fluid 322 to vary the thermal conductance between the cooling 
component and the heating component; and a brazing material 324 disposed at least 
along a peripheral region between the cooling component and the heating component 
as it is disposed adjacent the fluid gap to close the fluid gap at that top portion, i.e., 
provide a part of an enclosure which forms the fluid gap (Col. 2 lines 49-54, Col. 6 line 
31 -Col. 9 line 54). Steger teaches heating component is comprised of a body portion 
308 and an embedded heater 310 disposed in the body portion, the body portion 301 
being made of alumina, an aluminum alloy. Steger teaches the cooling component 333 
comprises an upper cap 330 and a lower cap 332. Steger teaches the fluid gaps are 
cylindrical in shape, i.e., round grooves that are a portion of the substrate holder called 
the heat transfer plate, which can be associated with being part of the heating 
component or the cooling component as a means to transfer thermal energy, and thus 
can be considered either disposed in the heating component or the cooling component, 
or both, as broadly recited in the claims. Steger teaches at least one isolating groove, 
i.e., a plurality 318 positioned between the cooling component and the heating 
component, the isolating groove configured to prevent flow of the brazing material into 
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the fluid gap (see where brazing material 324 is separated from the fluid gap 320 by 
isolating groove 318). 

36. Steger does not teach the means for cooling the supporting surface is a 
thermoelectric device. 

37. Strodtbeck et al teach a substrate support (Strodtbeck, 12) where the cooling 
apparatus therein is a thermoelectric cooling unit {Strodtbeck, Col. 5 line 15-Col. 6 line 
11, Claim 1). 

38. It would have been obvious to one of ordinary skill in the art at the time of the 
invention, with a reasonable expectation of success, to alternatively substitute the 
cooling component in Steger with the thermoelectric cooling means as taught by 
Strodtbeck et al, as art-recognized equivalent means for providing cooling to the 
substrate support. It has been held that an express suggestion to substitute one 
equivalent component or process for another is not necessary to render such 
substitution obvious. In re Fout, 675 F.2d 297, 213 USPQ 532 (CCPA 1982). See 
MPEP 2144.06 II. 

39. Steger in view of Strodtbeck et al do not teach the means for heating comprises 
at least one of a thermoelectric device and a means for receiving fluid comprises a 
channel to flow at least one of the elevated temperature fluorinated dielectric liquid, 
water, and steam. 

40. Hisai teaches a substrate support (Hisai, 11 Fig. 1) with a substrate placed 
thereon (Hisai, W Fig. 1) that is comprised of a heater (Hisai, 17 Fig. 1) that heats the 
working fluid, such as water (Hisai, 16 Fig. 1, Col. 3 lines 53-55) through an internal 
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space with a plurality of rims that implicitly form channels which move, or flow the liquid 
therein, thus being a means of heating as a thermoelectric device with a means of 
receiving a fluid in the means for heating to flow an elevated temperature liquid (Hisai, 
Para. 0028-0032). 

41 . It would have been obvious to one of ordinary skill in the art at the time of the 
invention, with a reasonable expectation of success, to alternatively substitute the 
heating component in Steger with the thermoelectric heating means and fluid receiving 
means as taught by Hisai, as art-recognized equivalent means for providing cooling to 
the substrate support. It has been held that an express suggestion to substitute one 
equivalent component or process for another is not necessary to render such 
substitution obvious. In re Fout, 675 F.2d 297, 213 USPQ 532 (CCPA 1982). See 
MPEP 2144.06 II. The resulting apparatus would fulfill the limitations of claims 45-47, 
as the substitution of the elements into Steger would have the same arrangement and 
means for connecting. 

42. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5730803 to Steger et al in view of U.S. Patent Application No. 
2004/0144561 to Osanai et al. 

43. The teachings of Steger are relied upon as set forth in the above 102 rejection of 
Claim 1. 

44. In regards to Claim 49, Steger teaches that the fluid gap can be adjusted (Col. 9 
lines 1-5) as the thickness of the thermal grease can be adjusted. 

45. Steger does not expressly teach the fluid gap is 50 urn in distance. 
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46. Osanai teaches that thermal conduction grease has excellent heat sink 
characteristics at 50um, such that the heating components sufficient radiate (Para, 
0043). 

47. It would have been obvious to one of ordinary skill of the art at the time of the 
invention, to modify the thickness of the thermal grease, and thus the distance of the 
fluid gap as well, to make it have a thickness of 50um, as taught by Osanai. One would 
be motivated to do so in order to optimize the thickness of the thermal grease such that 
it has excellent heat sink characteristics. 

Response to Arguments 

48. Applicant's arguments with respect to claims 1-31 and 45-47 have been 
considered but are moot in view of the new ground(s) of rejection. 

49. Specifically, the teachings of Steger et al remedy all of the previous arguments. 
The teachings of references Parkhe, Strodhbeck, Hisai, and Niori are still applied 
against limitations of the dependent claims not argued against by Applicant. 

Conclusion 

50. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TIFFANY NUCKOLS whose telephone number is 
(571)270-7377. The examiner can normally be reached on Monday through Friday 
9:00AM - 5:30 PM. 

51 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

52. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TIFFANY NUCKOLS/ /Parviz Hassanzadeh/ 

Examiner, Art Unit 1716 Supervisory Patent Examiner, Art Unit 1716 



